Development and limitations of lentivirus vectors as tools for tracking differentiation in prostate epithelial cells.
To investigate hierarchy in human prostate epithelial cells, we generated recombinant lentiviruses, infected primary cultures and cell lines, and followed their fate in vitro. The lentiviruses combined constitutive promoters including CMV and β-actin, or late-stage differentiation promoters including PSCA (prostate stem cell antigen) and PSAPb (prostate specific antigen/probasin) driving expression of monomeric, dimeric and tetrameric fluorescent proteins. Significantly, rare CD133(+) cells from primary prostate epithelial cultures were successfully infected and activation of late-stage promoters was observed in basal epithelial cultures following induction of differentiation. Lentiviruses also infected CD133(+) cells within the P4E6 cell line. However, promoter silencing was observed in several cell lines (P4E6, BPH-1, PC3). We examined the promoter methylation status of the lentiviral insertions in heterogeneously fluorescent cultures from PC3 clones and found that DNA methylation was not the primary mechanism of silencing of the CMV promoter. We also describe limitations to the lentivirus system including technical challenges due to low titers and low infection efficiency in primary cultures. However, we have identified a functional late-stage promoter that indicates differentiation from a basal to a luminal phenotype and demonstrate that this strategy for lineage tracking of prostate epithelial cells is valid with further optimisation.